through a lemma of Brezis and Kato (see [5] ), the assumption a(x) E Ln/2
ensures that the solutions u to the problem are in E ( 0,1 ) .
_
The first contribution to the study of this problem is the well known Pohozaev nonexistence result: in [20] he proved that a solution u of Problem (1.1) must satisfy the identity (where v denotes the outward normal on and this implies that (1.1) has no solution if S2 is starshaped and a(x) is a nonnegative constant function.
The main feature of the considered problem is the lack of compactness due to the presence of the critical exponent: in fact, solutions of (1.1) correspond to critical points of the functional constrained on the manifold and, since the embedding Ho' 2 ( SZ ) ~ L2 ~ ( SZ ) is not compact, the well known Palais-Smale compactness condition does not hold.
Therefore the classical variational methods cannot be applied in a straightforward way. In particular critical points cannot be obtained by minimizing f on V (n); in fact, f does not achieve its infimum if a (x ) > 0, as shown in [4] .
SOME SUFFICIENT CONDITIONS FOR THE EXISTENCE OF POSITIVE SOLUTIONS
On the contrary, if a(x) is negative somewhere, Brezis and Nirenberg proved that the infimum of f on V(Q) is achieved if n > 4 (see [6] , [4] ).
On the other hand, if H is an annulus and a(x) is radially symmetric, it is not difficult to prove that (1.1) has solutions even if a(x) > 0 (see [11] ] for example).
Moreover several results show that, when a(x) = 0, the existence of solutions of ( 1..1 ) is strictly related to the shape of H. Firstly Coron in [7] proved the existence of a positive solution in domains H having a "small hole"; then, in [2] this result was extended by Bahri [21] , [13] , [16] , [19] , [18] , [17] ; furthermore existence results have been obtained also in some contractible bounded domains (see [8] , [9] , [ 13] ).
In [4] Brezis pointed out that in every bounded domain S2 (even starshaped) one can easily exhibit a positive function u that solves (1. solves the problem, and a > 0 in H for A large enough. So he focused the attention of the mathematicians on the problem of giving some conditions on a(x) > 0, sufficient for the solvability of (1.1) in general domains H (even starshaped).
A first contribution to this question was given by Benci and Cerami in [3] . They considered the case n = Rn (their method does not apply when H is a bounded domain) and proved that the problem has at least one solution if a(x) is a nonnegative function, strictly positive somewhere, having L 2 norm suitably bounded and belonging to LP (R n) for every p in a suitable neighbourhood of 2 Multiplicity results concerning a related problem in R n have been obtained in [15] .
In this paper we consider the case of a general bounded domain nand give an answer to the question posed by Brezis [6] or in [23 ] ; for d) we refer to [10] .
The following proposition describes the behaviour of the minimizing sequences for the Sobolev constant S; for its proof see, for example, [12] , [22] . PROPOSITION and the infimum is not achieved. The proof is obtained (see [4] or [3] ) by testing f on the functions introduced in (2.4), suitably cut off S2, and using the estimates given in [6] . Moreover, the proof evidences that the minimizing sequences for f on ~(S2), in booth cases, when a(x) = 0 and when a(x) > 0, are exactly the same.
The following proposition and the subsequent corollary describe the behaviour of the Palais-Smale sequences, giving useful In this case the study of the multiplicity of positive solutions become more interesting because the topological properties of the subsets Hi also intervene and contribute to increase the number of solutions.
Multiplicity results concerning functions a( x) of this type will be reported in a paper in preparation.
